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To all whom @t may concern: .

Be it known that I, Wavraer TroRNER,
a citizen of the German Empire, and resid-
ing at Berlin, Germany, have invented a
new and useful Device for Lessening the
Visibility of an Object on the Water (for
which I have filed an application in Ger-
many January 7, 1915), of which the fol-
lowing is a specification.

In order to render ships as invisible as
poss ble it has been suggested to cover the
parts lying above the surface of the water
with reflectors which rveflect the water or
the sky, thus assimilating the ship to the
However, such devices have
not answered well in practice for the fol-
lowing reason. The brightness of the sky is
very different by zones; as a rule, it con-
s derably increases from the horizon to-
wards the zenith. - If a ship be covered on
her surface by reflectors, she generally ap-
pears considerably lighter than the sur-
roundings. In order that she really may
not stand out against the surroundings, it
would be requisite that the reflectors only

Teflected. the horizon. They should there-

fore all be placed vertically. Although this
arrangement can only be carried out techni-
cally with difficulty, 1ts effect is entirely sus-
pended by the feature that the ship is con-
tinually moved by the sea; hence, owing to
her oscillations the ship will alternately ap-
pear lighter and darker and thus easily be-
come visible. ‘

The object of the invention is to cover
a ship with reflectors in such a way that at
all events she only reflects the horizon,
no matter how the parts lying above the

. water ‘are running and independent of her

oscillations. This is attained by not using
plain reflectors but optical squares, so as to
reflect each luminous ray twice. The an-
gular edge of each optical square is in that
case placed almost horizontally. Such
optical squares are known not to be sensi-
tive to rotations about the line of inter-
section of the reflectors and, the oscilla-
tions of the ship always taking place about
horizontal axes, the reflection thus becomes
independent of the oscillations of the ship.
Besides, such reflectors may cling every-
where to the parts of the ship lying above
the water, no matter whether they are in-
clined upwardly or downwardly, without
thereby causing a change in the direction of
reflection. As, when looking for ships, the

direction of vision of the observer is al-
ways almost directed towards the horizon,
optical squares having an angle (i. e. a
relative inclination of both reflecting sur-
faces) of 90° are suitably used which may,
of course, also be devised as optical square-
prisms. It is immaterial for the effect,
whether a large optical square be used or
the same replaced by a system of small ones.

If the covering of a cylindrical body,
e. g. a submarine-periscope comes into ques-
tion, instead of a polygon of optical squares
also rings of these squares may be used.
Instead of superposing in that case exact
rings of optical squares, a system of super-
posed rings of optical squares can also be
attained by the use of a screw surface (pref-
erably a single one) having a small pitch;
the slight amount, by which in that case
the angular edge deviates from the above
condition, to lie in a horizontal plane, is of
no importance.

In the annexed drawing Figs. 1 and 2

diagrammatically show in a vertical section
each the path of rays; Fig. 3 shows the
combination of several corresponding optical
square-prisms to & prism table, Figs. 4 and
5 show in a longitudinal and a cross section
each a covering of a submarine-periscope.
- In Iig. 1 the light is supposed to emerge
from the direct'on ¢ from a point of the
horizon. It strikes at the point 5 upon the
reflector I of an optical square, is reflected
upon the point ¢ of the reflector II and re-
turns to the observer in the direction d to
another point of the horizon. In that case
at each of the two reflectors the angle of
incidence is 45°,

Fig. 2 shows the rotation of this optical
square about its horizontal angular edge e,
as it would take place with oscillations of
the ship. The direction of the reflected
ray towards ¢ remains the same, although
the angles of incidence do not amount any
more to 45°,

Fig. 3 shows four rectangular reflecting
prisms f combined to a plate. Each of the
hypotenusal surfaces serves for the entrance
and exit of the rays; the reflecting cathetal
surfaces are silvered. Such plates admit,
e. g. of covering ships.

In Figs. 4 and 5 ¢ denotes a glass cylin-
der which is slipped over the top end of a
submarine-periscope A below the opening A°
for the light entrance. The cylinder is pro-
vided inside with grooves ¢°, the angular
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edge of which amounts to 90° and which
are silvered. In this way there is formed
a number of superposed rings of optical
squares ‘n each of which the angular edge
lies in a horizontal plane.

I claim:

1. Device for lessening the visibility of
an object on the water consisting of optical
squares which are fitted to the object and
the angular edge of which substantially lies
in a horizontal direction.

2. Device for lessening the visibility of

an object on the water consisting of optical

squares, the two reflecting surfaces of which
include an angle of 90°, the said optical
squares being fitted to the object and their
angular edge substantially lying in a hori-
zontal direction.

3. Device for lessening the visib'lity of
an object on the water consisting of a num-
ber of superposed rings of optical squares
in which the angular edge substantially lies
in a horizontal plane.

WALTHER THORNER.



